T he year 2016 ushered in the era of the Sustainable Development Goals (SDGs), with one target being a reduction in maternal and under-fives mortality. 1 Although global progress has been steady, several countries, including India, are lagging behind target. 2 India contributes 21% of childhood and 18% of maternal deaths globally. 3 The Government of India encourages specific strategies to improve maternal and child health, of which one is the nationwide introduction of accredited social health activists (ASHAs). First introduced in rural India in 2005 and extended to urban settings in 2013, ASHAs are female community-based volunteers residing in target communities and mandated to conduct various health-related activities for which they receive performance-based monetary incentives. 4, 5 Although two studies from rural India showed an added benefit of ASHAs in terms of maternal and child health (MCH) services, 6,7 these studies were not fo-cused on urban areas or informal settlements. Access to health services, health-seeking behaviour and the utilisation of existing services may be different in informal urban settlements. Understanding the role of community health workers in maternal and infant health services in such settings would be of relevance to India and other large cities around the world where informal settlements are becoming a norm.
Do incentivised community workers in informal settlements influence maternal and infant health in urban India?
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We aimed to assess the possible influence of ASHAs on the utilisation of maternal and infant health services in informal settlements in Chandigarh, an urban area of North India. In two of these settlements, specific objectives were to report on trends in 1) antenatal care registrations in the first trimester and completion of at least three antenatal visits, 2) institutional and home deliveries, 3) immunisation coverage in infants (bacille Calmette-Guérin [BCG] and three doses of DPT [diphtheria, pertussis and tetanus] or pentavalent vaccine [diphtheria, pertussis, tetanus, hepatitis B and Haemophilus influenzae type B]), and 4) maternal, infant and neonatal deaths. We also explored perceptions of women who did not access ASHAs.
METHODS

Study design
This was a mixed-methods study.
Study setting
Chandigarh was one of the first planned cities in India, and is known internationally for its urban architecture and design. The geographic area of the city is relatively small, and health facilities are accessible at a radius of 1-2 km from all households. Antenatal care and immunisation services are offered free-of-charge at all health facilities.
Maternal and child health indicators and services in Chandigarh
The health system in Chandigarh is a three-tiered structure. Deliveries are offered only at the secondary and tertiary levels. Auxiliary nurse midwives (ANMs) are involved in MCH, and are present at all levels of the health facilities. They are responsible for antenatal and immunisation services at health facility level and for community outreach activities. Another complementary cadre is the Anganwadi workers (AWWs), who work at community-based child centres and promote child care activities, including immunisation. The national antenatal care package and immunisation schedule is shown in Table 1 .
Setting:
The introduction of accredited social health activists (ASHAs, community workers) in the community is encouraged by the Government of India as being of universal benefit for maternal and infant health. Objectives: In two informal settlements in Chandigarh, India, one with ASHAs and the other without, we assessed 1) whether ASHAs influenced certain selected maternal and infant health indicators, and 2) perceptions among women who did not contact the ASHAs. Design: This was a mixed-methods study conducted from April 2013 to March 2016 using quantitative (retrospective programme data) and qualitative (free-listing) components. Results: The increase in institutional deliveries from 2013 to 2015 was marginal, and was similar in both areas (86-99% in the settlement with ASHAs and 88-97% in the settlement without). Bacille Calmette-Guérin and pentavalent vaccination coverage were close to 100% in both areas during the 3 years of the study. Antenatal registration in the first trimester increased from 49% to 52% in the settlement with ASHAs and from 53% to 71% in the settlement without. Between 18% and 35% of women did not complete at least three antenatal visits. 'Not knowing ASHAs' and 'not feeling a need for ASHAs' were the main reasons for not using their services. Conclusion: While success has been achieved for institutional deliveries and immunisation coverage even without the ASHAs, their presence plays an important role in improving antenatal indicators.
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Accredited social health activists and their role in maternal and child health services
As a pilot initiative to enhance access to and utilisation of MCH services, Chandigarh introduced 50 ASHAs in April 2015. Ten of these ASHAs were assigned to work in the informal settlement, Maulijagran. The ASHAs link up with the ANMs, the AWWs and the health facilities in their catchment areas. The selection criteria for the ASHAs include being female, being married, secondary education and residence in the community. The ASHAs are trained according to the standardised national guidelines by accredited trainers. Each ASHA is mandated to offer a package of activities to a catchment population of 2500-5000, and receives performance-linked incentives, as shown in Table 2 .
Study sites and population
Two informal settlements in Chandigarh, Maulijagran (with 10 ASHAs) and Ramdarbar (with no ASHAs), were studied. Each has a population of approximately 50 000. The study population included pregnant women and infants. Women in the third trimester of pregnancy and mothers of infants aged 6 months who did not access ASHAs were included to understand women's reasons for not using the ASHA services.
Study period
Quantitative 
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Data variables, sources of data and data collection
Information on target population, antenatal care, institutional deliveries, immunisation and deaths was extracted from the ANM population records and the Health Management Information System (HMIS) database. To understand the perceptions of the ASHAs in Maulijagran, the ANM registers were used to prepare a line list of all pregnant women in their third trimester and all infants registered for immunisation. A purposive sample of 13 antenatal women and 10 mothers of infants aged 6 months who did not use the ASHA services was selected from the different geographic areas. These women were visited at their homes and asked to list their reasons (free-listing) for not using the ASHA services for antenatal care and immunisation. The free-listing technique was chosen as a means of rapid assessment with minimum inconvenience to pregnant women and new mothers. The procedure was conducted by the principal investigator (HV) in the local language, and notes were taken. The recruitment of participants was continued until saturation was achieved. For participants who were unable to write, the process was facilitated by the investigator.
Data analysis
The quantitative data were extracted to Excel spreadsheets (Microsoft Corp, Redmond, WA, USA) and summarised as proportions. Maternal death ratios were standardised at rates per 100 000 live births, while infant and neonatal mortality ratios were standardised at rates per 1000 live births. The reasons listed by pregnant women and the mothers of infants for not utilising the ASHA services were manually coded by the principal investigator (HV) and verified by the co-investigators. This was reported in line with the consolidated criteria for reporting qualitative research (COREQ) guidelines, 8 and expressed in frequencies.
Ethics
Permission for the study was obtained from the local health authorities. Ethics approval was received from the Institutional Ethics Committee of Sri Manakula Vinayagar Medical College and Hospital, Puducherry, India, and the Ethics Advisory Group of the International Union Against Tuberculosis and Lung Disease, Paris, France. Informed written consent was obtained from the participants of the free-listing exercise. Table 3 shows the trend in uptake of antenatal care, institutional deliveries and infant immunisation in the two informal settlements, with and without the involvement of the ASHAs, between 2013 and 2015. A progressive increase in all the three parameters was observed in both settlements, irrespective of the introduction of ASHAs in one of the settlements in 2015.
RESULTS
In both settlements, about half of all pregnant women were not registered for antenatal care within the first trimester of their pregnancy and 20% of the women did not complete at least three antenatal visits.
For institutional deliveries, the baseline and subsequent rates were high, reaching 99% in 2015 in the settlement with ASHAs and 97% in the settlement without. The decline in the proportion of women delivering at home progressed from 14% in 2013 to 1% in 2015.
Immunisation coverage had reached over 100% for BCG vaccination in both settlements by 2015, irrespective of the presence of the ASHAs. For DPT (or the pentavalent vaccine), coverage was similarly high, reaching over 100% in the settlement with the ASHAs and 94% where there were no ASHAs. Table 4 shows maternal, infant and neonatal deaths occurring annually during the period from 2013 to 2015. Although no specific trend was observed, there were deaths in all sub-groups and in both the settlements. Table 5 summarises the reasons listed by pregnant women for not using ASHA services to access antenatal care. The most frequent reasons enlisted were 'not knowing ASHAs' and/or 'not feeling the need for ASHAs'. In terms of immunisation, all participating mothers with infants did not feel the need for ASHAs, as they had other means of accessing the services offered by them ( Table 6) . 
DISCUSSION
In the two informal settlements, one with and one without the introduction of community workers (ASHAs), the utilisation of maternal and infant health services was almost similar. Both settlements showed a progressive improvement in the uptake of antenatal care, institutional deliveries and immunisation levels, and this occurred prior to the introduction of the ASHAs. A correspondingly high increase was seen in registrations in the first trimester in 2015 compared with 2014 in the informal settlement with no ASHAs compared to the settlement with ASHAs. The slow progress in the settlement with the ASHAs could be attributed to the vulnerability of the area; however, a lack of socio-economic data prevents us from confirming this theory. During the 2-year period, the rate of institutional deliveries was high, ranging between 86% and 99%, and immunisation rates hovered around 100%. The strengths of this study are that we included data from the settlements over a 2-year period and data on target populations were available. Furthermore, reporting was in line with the STrengthening the Reporting of OBservational studies in Epidemiology (STROBE) and the COREQ guidelines. 8, 9 The main limitations were that we included only two settlements, and the findings may not be widely representative. Furthermore, data on the socio-economic characteristics of the two informal settlements, which might have influenced MCH uptake, were not available. The study also lacks the viewpoints of pregnant women and mothers already benefiting from the services of the ASHAs.
This study has a number of operational implications. First, in terms of antenatal care, about half of all pregnant women in both settlements had not registered for antenatal care in the first trimester and a considerable proportion (20%) did not complete the required three antenatal visits-this falls under the national average (30%). 10 Possible reasons may include presentation late in the pregnancy and migration back to their home communities for delivery. While the actual reasons merit investigation, in the meantime it would seem logical to enhance or focus the role of the ASHAs in linking pregnant women to antenatal care. The qualitative perspective also highlighted a lack of awareness among pregnant women about the existence of the ASHAs; this needs to be addressed by focused awareness-raising activities.
Second, the fact that almost all deliveries were institutional is encouraging and may reflect the geographic proximity and easy access to health facilities in Chandigarh. The specific role played by the ANMs and the AWWs may also have contributed to this finding. The high immunisation levels, close to 100%, may be explained by the adjunctive effect of the AWWs. If the ASHAs take over these activities in the future, this would free the AWWs for other competing activities such as nutritional counselling and the management of malnourished babies. This merits further study. Third, we observed a number of maternal, infant and neonatal deaths during the 2 years in both settlements. Although they were standardised into rates per 100 000 and per 1000, the limited denominator sizes made comparisons inappropriate. This notwithstanding, any reported death is of serious concern and merits investigation into the possible causes to introduce preventive interventions.
Finally, it may be argued that the high rates of institutional deliveries and immunisation observed even before the introduction of the ASHAs may compromise the opportunity for the ASHAs to earn performance-linked incentives for related activities. This may lead to demotivation and progressive attrition. In 2015 alone, 11 ASHAs were lost, having moved on to other work situations. 11 Formal inclusion of this cadre within the health system might improve empowerment and motivation.
In conclusion, ASHAs in informal settlements of Chandigarh might need to focus on aspects of antenatal care and immunisation coverage. The important lesson learnt for countries that introduce community health workers for improving health care is that previous contextual assessments and careful and tailored selection of their activities might be key to their success. 12, 13 A 'one size fits all' approach might not be appropriate.
Contexte : L'introduction des travailleurs communautaires, les « accredited social health activists » (ASHA), dans la communauté est encouragée par le gouvernement indien comme étant bénéfique à la fois à la santé de la mère et de l'enfant. Objectifs : Dans deux zones d'habitat informel à Chandigarh, Inde, une avec les ASHA et une autre sans les ASHA, nous avons évalué 1) si les ASHA influençaient des indicateurs sélectionnés de santé maternelle et infantile ; et 2) les perceptions des femmes qui n'ont pas contacté les ASHA. Schéma : Une étude à plusieurs méthodes (2013-2015) utilisant des éléments quantitatifs (données rétrospectives du programme) et qualitatives (listes libres). Résultats : L'augmentation des accouchements en institution (comparaison de 2015 par rapport à 2013) a été marginale et similaire dans les deux zones (de 86% à 99% en zone avec les ASHA et de 88% à 97% pour la zone sans les ASHA). La vaccination par le BCG et le vaccin pentavalent a été proche de 100% dans les deux zones pendant les 3 années. L'inscription anténatale au premier trimestre a augmentée de 49% à 52% dans la zone avec les ASHA et de 53% à 71% dans la zone sans les ASHA. Entre 18% et 35% des femmes n'ont pas assisté à un minimum de trois visites anténatales. « Ne pas connaître les ASHA » et « ne pas ressentir le besoin des ASHA » ont été les principales motivations des femmes pour ne pas recourir à leurs services. Conclusion : Un succès a été obtenu en ce qui concerne les accouchements en institution et la couverture vaccinale même sans les ASHA. Mais ils pourraient avoir un rôle plus important afin d'améliorer les indicateurs anténataux.
